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EXAMINATION REPORT - SEPARATE SHEET 

1 US-A-5526336 (D1) describes an apparatus for producing simultaneously 
a plurality of spatially separated images from an object field comprising: 
an optical system (5) arranged to produce an image associated with a first 
focus condition; 

a diffraction grating (4) arranged to produce, in concert with the optical 
system, images associated with each diffraction order, and 
means (11) for detecting images, 

wherein the optical system, diffraction grating and detection means are 
located on an optical axis and the diffraction grating is located in a suitable 
grating plane and is distorted substantially according to a diffraction 
function so as to cause the images to be formed under various focus 
conditions (see figure 2 in combination with column 3, lines 45-48, figures 
5 and 7). 



The subject-matter of claim 1 differs from what is described in D1 only in 
that it does not explicitly define the diffraction function as being a quadratic 
function. However the diffraction grating used in the apparatus according 
to D1 is not a standard grating having regular spaced strips but a distorted 
grating as used in the present application (see column 3, line 64 - column 
4, line 1). It is clear that in D1 the same principle as in the present 
application is applied, i.e. varying the grating geometry such that different 
focus planes are produced for the +1 , 0 and -1 diffraction order beams (see 
figures 3 and 4 and the corresponding description). In fact the 
(quadratically distorted) diffraction grating shown in figure 18 of the present 
application looks very much the same as the one shown in figure 3 of D1 . 
In any way, as the applicants themselves admit, using a quadratic 
diffraction function for varying the focus condition of a beam is general 
knowledge in this field of art. Thus using a quadratic diffraction function is 
merely one of several straightforward possibilities from which the skilled 
person would select, in accordance with circumstances, without the 
exercise of inventive skill, in order to solve the problem posed. 

It is true that the use of a quadratic order diffraction grating might lead to 
non-axial diffraction orders. However, for a skilled person it only depends 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/GB99/00658 
EXAMINATION REPORT - SEPARATE SHEET 



upon the circumstances of the desired application either to accept such a 
shift (as do the applicants with the embodiment of claim 1 ) or to correct it 
(as the applicants do with the embodiment of claim 4). 

Consequently the subject-matter of claim 1 lacks an inventive step. 

It should be noted that similar arguments also apply when starting from 
US-A- 5721629 (D2), US-A-5838496 (D3, used as a translation for JP-A- 
9179020) or US-A-5892748 (D4, used as a translation of JP-A-8249707) 

2 Dependent claims 2-1 9 do not contain any features which, in combination 
with the features of any claim to which they refer, meet the requirements 
of the PCT in respect of novelty and/or inventive step, the reasons being 
as follows: 

- Varying the diffraction function in order to produce different amounts of 
spherical aberration and to correct for spherical aberrations associated with 
different depth of planes: see D2, D3 or D4; 

- Diffraction grating is either of amplitude-only, phase-only or phase and 
amplitude type: see D1-D4; 

- Diffraction grating is polarization sensitive: see D1; 

- Diffraction grating is of reflective or of transmissive type: see D1-D4; 

- Producing substantially in focus images in a common image plane, from 
a plurality of object planes and using two gratings for illuminating and 
reading (it seems that this is what is meant by the rather cryptic wording of 
claim 16): see D1-D4; 

- Three dimensional optical storage: see D1 or D3. 
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